1. Introduction {#j_sjph-2016-0023_s_001}
===============

Ageing of the population, increasing prevalence of diabetes mellitus 2 (DM2) and costs of diabetes care stress the need for effective and quality care that should be at least partly managed at the primary level, because it is cost effective and more accessible than at the secondary level [@j_sjph-2016-0023_ref_01]. Several studies found that the recommended clinical practice guidelines were not adequately followed in diabetes patients [@j_sjph-2016-0023_ref_02]-[@j_sjph-2016-0023_ref_04], although the process of care and intermediate outcomes have improved in the past decade [@j_sjph-2016-0023_ref_04]. Thereafter, a range of interventions has been designed to improve the management and outcome of diabetes care. Several interventions targeted healthcare professionals. Many studies focused on the education of health care professionals, showing an improved provision of diabetes care, but conflicting results of patient outcomes; other studies researched the organisational aspects, the effect of a multidisciplinary team and nurses providing a part of diabetes care, and showed some improvements in patient outcomes [@j_sjph-2016-0023_ref_05]. The inclusion of a nurse into the team and nurse-led care showed many beneficial results of diabetes management, but several issues remain unsolved, such as the scope of nurse interventions and the training needs of the nurses [@j_sjph-2016-0023_ref_06].

1.1. Development of Model Practices (MP) {#j_sjph-2016-0023_s_001_s_001}
----------------------------------------

Due to a very high workload, family physicians in Slovenia face difficulties in providing quality care for their chronic patients in several aspects, including education and support. Studies in other countries show that despite the clinical guidelines for the management of DM2, it too often fails to achieve the recommended results [@j_sjph-2016-0023_ref_07], [@j_sjph-2016-0023_ref_08].

Traditionally, Slovenian family practices work with a small team consisting of a physician and practice nurse who holds a bachelor's degree, but is not trained in the management of chronic patients. In 2011, a national project called »model practices« (MP) was introduced as a new concept of work in family medicine. Publicly and privately founded practices have gradually adopted this new organisational form: a 0.5 fulltime equivalent nurse practitioner was introduced into the team, and protocols (based on guidelines) for chronic care with a detailed description of the professional responsibilities of physicians, practice nurses and nurse practitioners were developed [@j_sjph-2016-0023_ref_09]. Nurse practitioners created or completed previously existing registers of chronic patients [@j_sjph-2016-0023_ref_010]. A register of patients with DM2, for example, enables an overview of patient morbidity, follow-up examinations, and an active approach to the care of these patients. They plan regular check-ups, educate, provide advice and increase skills of self-management in patients [@j_sjph-2016-0023_ref_011].

In traditional practices, there were several obstacles to quality diabetes care: the National Insurance Company did not fully cover regular laboratory testing according to the guidelines, and the education of patients was not available within the primary practice team. According to this, only a smaller part of diabetes patients, those with simple oral treatment and no complications, were not referred to the diabetologist. The quality of care for patients with DM2 managed at the primary level was not followed.

The quality of diabetes care in model practices is evaluated by the quality indicators based on diabetes guidelines [@j_sjph-2016-0023_ref_012]. Accordingly, HbA1c, laboratory tests (serum glucose, creatinine, glomerular filtration rate, complete serum lipids with total cholesterol, HDL and LDL cholesterol and triglycerides, urine dip-stick analysis), measurement of blood pressure, foot exam and referral to the eye exam have to be performed at least once per year. The level of HbA1c is set below 7.0%. The benchmark for quality indicators is agreed upon by a project council and set at 80% for process indicators and at 50% for outcome indicators.

In this research, we compared the quality of care through quality indicators before and after the introduction of model practices. The objectives were to compare the proportion of patients with DM2 who achieved quality indicators before and after the introduction of model practices. Our assumption was that, after the introduction of model practices, the quality of care, according to chosen quality indicators, was better than in standard practices.

2. Methods {#j_sjph-2016-0023_s_002}
==========

This was a cohort retrospective analysis of the medical records of patients with DM2, whose management of DM2 was performed only in family practice. We compared the quality of care one year before and after the introduction of model practices. As the practices entered the new organisational form at different times, the total observational period was from 1 April 2010 to 31 March 2013.

2.1. Participants {#j_sjph-2016-0023_s_002_s_001}
-----------------

The sample consisted of 132 adults with DM2 from the register of diabetes patients, who were diagnosed before 1 April 2010 in three model practices, established between April 2011 and March 2012 at one location in the Primary care centre in the city of Maribor. There were 10 family medicine practices at this location - four of them were eligible for inclusion, out of which we included three. On 1 Oct 2014, the three included practices had 6745 patients altogether on their patient lists. A total of 526 patients with DM2 were in the registers (7.7%). We excluded 88 patients who had been diagnosed after 1 April 2010, 21 patients who had changed their physician and 10 who had died. Altogether, 407 medical records were available. 275 patients, who regularly visited a diabetologist, were also excluded from the analysis.

2.2. Data Collection {#j_sjph-2016-0023_s_002_s_002}
--------------------

We collected the data with the instrument that was developed for this study. It contained basic demographic data of the patients and quality indicators for the management of DM2. The following quality indicators were used to assess the quality of care: process indicators (yearly assessed HbA1c, laboratory tests according to guidelines: creatinine/glomerular filtration rate, serum lipids, urine dipstick test and serum glucose, measurement of blood pressure, referral for eye exam, foot exam) and one outcome indicator (HbA1c\<7.0%). Foot exams consisted of palpation of foot pulses and sensibility testing. All process indicators were assessed as carried out in the case of patient management performed by a registered nurse or physician. We evaluated the defined quality of care within the whole team without differentiating procedures performed by nurses or by GPs. We observed care in the period of 1 year before and after the introduction of model practices. The quality of care was defined as good if the quality indicators were performed at least once in a 12-month period.

2.3. Statistical Analysis {#j_sjph-2016-0023_s_002_s_003}
-------------------------

We used the statistical package IBM SPSS Statistics version 20.0 for Windows (IBM Corp., Armonk, NY). Demographic data and quality indicators for diabetes care were presented by frequencies and percentages for categorical variables, or by mean values and standard deviations for continuous variables. The chi -square test was used to compare the frequencies of quality indicators, and t-test for dependent samples was used to compare HbA1c levels (both before and after the introduction of model practices). Statistical significance was set at p\<0.05.

The study was approved by the Republic of Slovenia National Medical Ethics Committee, on 11 November 2014, under the number 70/11/14.

3. Results {#j_sjph-2016-0023_s_003}
==========

The final sample consisted of 132 patients with DM2, which represents an average of 2.1% of all patients on the patient list per practice. 54 were men (41%) and 78 women (59%). The mean age was 69.5 years (SD=12.0), range 39-86 years.

3.1. The Quality of Care for Patients with DM2 {#j_sjph-2016-0023_s_003_s_001}
----------------------------------------------

The quality of care was assessed by the achievement of benchmark for selected quality indicators, which were compared before and after the introduction of model practices. The % of performed actions in diabetes management is presented in [Table 1](#j_sjph-2016-0023_tab_001){ref-type="table"}.

###### 

The share of patents with DM2 according to process quality indicators before and after the introduction of model practices.

  Quality indicators                                                        Before model practices No (%)   After model practices No (%)   X^2^    P
  ------------------------------------------------------------------------- ------------------------------- ------------------------------ ------- --------
  **Measured HbA1c**                                                        33 (25)                         108 (82)                       43.32   \<0.01
  **Laboratory tests[^1^](#j_sjph-2016-0023_fn_01){ref-type="table-fn"}**   51 (39)                         99 (75)                        40.50   \<0.01
  **Foot exam**                                                             9 [@j_sjph-2016-0023_ref_07]    90 (68)                        75.00   \<0.01
  **Eye exam**                                                              59 (45)                         120 (91)                       51.57   \<0.01
  **Measured blood pressure**                                               117 (89)                        125 (95)                       3.030   n.s.
  **Annual examination**                                                    59 (45)                         119 (90)                       49.73   \<0.01

if all lab tests (except HbA1c) were performed at least once per year (creatinine, oGFR, serum lipids, urine dip-sticks, serum glucose)

Legend: n.s. - non significant

3.2. Glycaemic Control in Patients with DM2 {#j_sjph-2016-0023_s_003_s_002}
-------------------------------------------

1.5 years before model practices, only 33 patients had their HbA1c levels measured at least once per year, but after the introduction of model practices, 109 patients had their HbA1c levels measured. Results in [Table 2](#j_sjph-2016-0023_tab_002){ref-type="table"} were calculated for these 33 patients: 15 men (45%) and 19 women (54%) with the mean age of 70.5 years (SD=11.6). The 33 patient sample did not differ statistically from the total sample in gender and age.

###### 

HbA1c levels in DM2 patients before and after the introduction of model practices (N=33).

  HbA1c (%) before model practices   HbA1c (%) after model practices   **t(df)**   **P**              
  ---------------------------------- --------------------------------- ----------- ------- ---------- ------
  7.60                               1.32                              7.33        1.21    1.08(33)   n.s.

Legend: M -- mean, SD -- standard deviation, t -- t test, df -- degree of freedom, p - significance level of the test

After the introduction of model practices, 108 patients had a determined HbA1c at least once per year, out of which 72 (66.7%) had its value in the target area (below 7.0%).

4. Discussion {#j_sjph-2016-0023_s_004}
=============

Before introducing model practices (MP), provided laboratory resources did not include regular laboratory tests, necessary for diabetes care, and the lack of a team approach hindered good diabetes care in Slovenian family practices. Education about diabetes was performed by a physician or other persons as offered by locally-specific education options (for example, registered nurses in the preventive centre at the primary level), because no registered nurse with specialist knowledge was available within the team of the primary care practice. Our results showed a low rate of HbA1c control: the lipid status was checked only partly and the foot exam was almost never performed. The referral for an eye exam was not systematic. Despite regular blood glucose control, we could not talk about a good follow-up of the glycaemic status and of patients with DM2 in general.

After the introduction of model practices, nurse practitioners have actively been inviting patients for regular check-ups, which are performed both by them and the family doctor. Principles of structured care have been developed for model practices. The analysis of data shows a significantly increased rate of HbA1c testing, biochemical lab tests, and foot and eye exams. The rates of most process quality indicators exceed the 80% benchmark, with the exemption of foot exams and annual laboratory controls of lipids and creatinine levels. This is probably due to the fact that nurses follow the protocol more consistently than family doctors [@j_sjph-2016-0023_ref_013]. The biggest change was observed in the number of foot exams. Although not reaching the benchmark, they had not been implemented at all by family physicians.

The improvement of process indicators was shown also in other studies, and it is probably attributable to active contacts with patients performed by nurses [@j_sjph-2016-0023_ref_05], and to detailed protocols, which are also available to the nurses in model practices. Via these protocols, they can assume some of the physician's responsibilities [@j_sjph-2016-0023_ref_05]. What we could not prove in this study was better metabolic control, although the trend of lower HbA1c was noticed in model practices. The small sample (only 33 patients for comparison) is a result of a small number of patients who had HbA1c previously checked in regular practices. This differs from the study that evaluated cardiovascular risk factors and showed improvement in the level of blood pressure, cholesterol and physical activity in model practices, compared to regular practices [@j_sjph-2016-0023_ref_08].

Similar results of diabetes management have been found in other studies.

Several countries have introduced specialised nurses into the primary care team [@j_sjph-2016-0023_ref_014]-[@j_sjph-2016-0023_ref_016]. The quality of care was similar if the patient was managed by a nurse or family doctor (15, 17-18), or glycaemic control and some process indicators (such as foot exam and eye exam referral) were better (16, 18-19), and therefore even less cases of hospitalisation and acute deterioration occurred [@j_sjph-2016-0023_ref_019]. Our study showed better results for process indicators of diabetes care, when compared to the Suija study in several European countries, where a proportion of patients with a yearly measured lipid profile ranged from 23% to 69%, and a proportion of patients screened for HbA1c ranged from 57% to 91% of patients [@j_sjph-2016-0023_ref_020]. Our study showed comparable or slightly worse results to another international study that found a very high proportion of achieved process indicators (more than 80%) with the exemption of foot exam, which was yearly performed only in 73% of patients with DM2 (foot pulses) and 67% of patients with DM2 (foot sensation checked).

The defined benchmark level for outcome indicators in model practices is set at 50% at the moment, which does not seem a very ambitious goal, but it is a realistic one, according to the presented data. Good glycaemic control in our study was achieved in more than 50% of the cases. Altogether, 66.7% of patients had HbA1c \<7.0%. The proportion of patients with adequate metabolic control in the Suija study ranged from 50% to 68% [@j_sjph-2016-0023_ref_020]. HbA1c\<7.0% was achieved in 54% of patients with DM2 in the Guidance study, but we have to be careful when comparing the results with our study, because the samples might not be comparable in important characteristics [@j_sjph-2016-0023_ref_021]. The Canadian primary care study of diabetes care showed that 49% of patients were not targeted for glycaemic control [@j_sjph-2016-0023_ref_022]. Achieved glycaemic control in general is not very high, and it also points to the importance of patient self-management, which interferes with diabetes management on the practice level [@j_sjph-2016-0023_ref_023]. Another option to improve the immediate outcome of diabetes care is extended competencies of registered nurses, who can, in some countries, not only advise and check, but also help with patient medication, including a timely start of insulin administration [@j_sjph-2016-0023_ref_024].

This is a local study that included 3 model practices with all eligible patients according to the inclusion criteria. Due to the small sample, we cannot generalise the results to all Slovenian practices. As such, it has an important limitation and we would need a larger random sample for possible generalisation. Presented are the first results in the project that is still ongoing and gradually including more and more practices (as of today, 52% of all Slovenian practices are working by the new model).

5. Conclusion {#j_sjph-2016-0023_s_005}
=============

Model practices allow the achievement of modern standards of diabetes care with the inclusion of a nurse practitioner in the team. We achieved the aim of the study and showed that the process of care, measured by chosen quality indicators, has increased in the included model practices. With the inclusion of an adequate number of the practices in the project, the quality of care can be evaluated across the country by random sampling of the practices. In the future, we have to re-evaluate the benchmark for outcome indicators, especially for glycaemic control.
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